In this paper, we proposed the method called "DoublePico"(Double Piconet) forovercoming low data transmission rate in a scatternet. This needs a new Ad-hoc network topology to transmit with high rate. Every node performs the function of the relay station. DoublePico has two bluetooth devices that should form two different poconets; every node can make a link between two different piconets. Two different piconets are linked in one node by the link with two bluetooth divices thereby forming the Ad-Hoc network. In this paper, we shows the method of DoublePico which supports about 457kbps of the maximum data transmission rate. This method supports a higher data transmission rate than the traditional bluetooth's Ad-Hoc topology by using analysis and comparison of existing algorithm of bluetooth specification and simulation results. Specifically, this paper focuses on the impact of intererence on the PER (Packet Error Rate), throughput performance, and the throughput improvement with SAW(Stop and Wait)-ARQ scheme in DoublePico.
Introduction
The increasing reliance on information available on Internet, and the rapid growth of the wireless subscriber population suggest a need for Internet users to maintain communications as they move from place to place, the popularity of portable computers combined with the growth of wireless networks and services has led to many efforts to make mobile computing an every reality. To achieve this goal, designers need information about the behavior of mobile hosts (portable computers) and the characteristics of the networks they use. Therefore, solutions have been proposed to support mobility in the future IP based wireless networks [1, 2] . Add more, the bluetooth devices of DoublePico use an ACL link which is defined in the bluetooth specification.
The communication between two devices, which are constituted on their node, is performed by linking the wired data transmittable cable.
We show the results and the throughput which supports efficient data transmission rate, by running the simulator with Ad-Hoc network environments which are the proposed scenarios to get the simulation results. Then we show in this paper the efficiency of the DoublePico method through the analysis and the comparison from the existing algorithms of the bluetooth specification.
The rest of this paper is organized as follows. Section 2 shows related works, in section 3, to overcome the low data transmission rate, in the bluetooth Ad-Hoc network which is called scatternet and piconet in the bluetooth system, we present the DoublePico and a simulator. And, cope with a simulation model and SAW-ARQ scheme for the Bluetooth scatternet. In section 4, we get results by the simulation, and show the efficiency of the DoublePico in the final section.
Related works
The protocol presented in [8] , BlueStars, proceeds from the device discovery phase into the following two phases of piconet formation and of the interconnection of the piconets into a connected scatternet. Based on a locally and dynamically computed weight (a number that expresses how suitable that node is for becoming a master) and on the knowledge of the weight of its neighbors (obtained during the discovery phase) each node decides whether it is going to be a master or a slave.
The main aim of the Yao protocol proposed in [7] is to build up a connected scatternet in which each piconet has no more than seven slaves.
The protocol assumes that each node knows its own identity, a dynamically computed weight that indicates how much that node is suitable for serving as a master (as in BlueStars), and its own location in the plane (usually provided by an on-board GPS device, or by any suitable inertial positioning system device). It is assumed that, as the outcome of the device discovery phase, a node also knows the identity of its neighbors, their weight and their location. By using the pecking protocol, the discovered devices also exchange information about their neighbors (achieving two-hop neighborhood knowledge).
Wireless Home Networking using
Bluetooth with SAW-ARQ
We considered the way in which it supports the multimedia services based on WLAN and the way in which it gathers the environment information based on the sensor network.
In this paper, we form an Ad-Hoc environment by using bluetooth system technology which is one of the widely used technologies in the wireless devices. The data transmission rate is too low to transmit the amount of data packets such as multimedia data in the scatternet which is constructed by piconets to perform an Ad-Hoc network in the bluetooth network system. To support the high data transmission rate, we propose a new method called 'DoublePico' in the Ad-Hoc network topology based on the bluetooth system. One of the other two terminals connected to operate as a piconet, this protocol is not a routing algorithm.
The protocol presented in [8] , BlueStars, is allows for the multi-hop transmission to generate the scatternet by connecting the piconet.
Also Yao protocol proposed in [7] is configuration for the more efficient scatternet, thereafter each of the piconet awares of the location of each other. But like this paper, it can not transmit efficiently by connecting some of the piconet.
This paper aimes at more efficiently data transmission using Bluetooth technology in the real world, and designs to be more suitable for real life. The bluetooth system divides time equally and it is used by slot. It makes the collision when each piconet selects the same channels, but the data collision rate is a negligible quality during data transmission in a slot; it was shown by the mathematical equations and it will be shown in the results of simulation of the following sections. Therefore it supports the stability of transmitted data and makes data transmission rate constant.
DoublePico

SAW-ARQ
The process for sending sets of data on a uplink dedicated transport channel made of successive sub-frames from a mobile station to a base station of wireless communication network, said process including:
implementing a SAW-ARQ process in which each set of data to be transmitted is split into packets which are transmitted in following sub-frames and a next packet is On the ACL link, an ARQ scheme can be applied. In this scheme, a packet retransmission is carried out if the reception CRC (Cyclic redundancy check) to check for errors. Bluetooth has implemented a fast unnumbered ARQ scheme where the sender is notified of the packet reception in the RX slot directly following the TX slot in which the packet was sent [6] . 
Simulation Results and Discussion
The hopping rate is 1600 hops/sec and the bandwidth is 1 MHz. The gross bit rate is 1 Mbps within a 1 MHz channel bandwidth on a GFSK modulated carrier with BT=0.5. Figure 4 
The simulation of DoublePiuco
The specification of the bluetooth systems defines many types of connection links for transmitting data packets in an ACL (Asynchronous Connection-Less) link between two devices. The DoublePico method, proposed in this paper, uses three types of data packet, which are shown in table 1.
[ If a bluetooth uses an ACL link with DH1 for data transmission between two devices connected, the duration of the slot timing is defined as 625 usec, and the data is transferred to connected device by one slot which is synchronized by a Master device. DH3 means that uses 3 slots to transfer data at one time, and DH5 uses 5 slots as well.
There are amount of header information in an ACL data packet and it takes a little time to wait for next slots which are allowed for sending a data packet by connected device's selves. Therefore, using three or more slots at one time is efficient to reduce total time of data transmission. The types of DH3 and DH5 are valuable when the bluetooth is needed for high data transmission rate.
In asymmetric transmission, when the bluetooth uses DH5 packet type, the one side of devices uses 5 slots for sending a data packet, and the other side uses 1 slot to send. We ran the simulation applied to unidirectional data transmission between end devices. To support high rate,
we used the asymmetric data transmission. The BER of the DoublePico method is much higher than others, but the main focus of this paper is the high data transmission rate in the Ad-Hoc network topology based on the bluetooth system. Although of the highest BER, in the DoublePico method, there are many chances to transmit data packets. As shown in figure 6 , the data transmission rate is the highest when it is used by the DoublePico method and rate is the highest when the bluetooth uses DH5 packet type in ACL link.
The maximum data rate is 723.2 kbps when it uses ACL link with DH5 packet type in a piconet which is constructed by two bluetooth devices. However, if there is only one Master and two Slaves in a piconet, the maximum data transmission rate is 361.6kbps, because one Master has to support the same data rate for all connected Slaves in a piconet, or the devices must share the time. Moreover, there is the defect in a scatternet, what means the data transmission rate becomes low; the maximum rate is 302.2 kbps.
In this paper, we presented the method of DoublePico which supports about 457 kbps of the maximum data transmission rate. Furthermore, to transmit the multimedia stream data, we used the mpeg4 encoder which is developed by MPEG4IP project [9] [10] . The encoder supports many kinds of data types. Then we selected XviD codec and encoded the low multimedia data. And then, we could know the required data transmission rate to support real-time service stream, as shown in table 2. 
The simulation of DoublePico with
SAW-ARQ In our performance analyses we didn't assume any motion and mobility. The BER is important for QoS (Quality of Service) evaluation, because it strongly effects to radio link quality. In general, the theoretical value of BER can be computed if digital modulation scheme is specified.
For shift keying, error probability is obtained as follows: The noise disbibution is assumed to be Gaussian.
Conclusion
We have proposed the method called DoublePico to support high data transmission rate. This method has overcome the traditional low ad-hoc network topology.
Finally, if we take low cast into consideration, financial costs will be reduced to construct one node from two bluetooth devices. We think that method proposed in this paper can be referenced for many applications which need higher data transmission rate.
For gathering the good results of simulation, we have considered only one network topology with unidirectional path from the source to the destination device node, there is only one Master and one Slave in each piconet, so that data may be transmitted quickly without any interference in the simulation. As more devices are in a piconet, the wireless mesh routing mechanism are not considered. We leave this issue for future work.
